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обнаружен	 гранитный	 плутон,	 прорывающий	 синорогенные	 обломочные	 породы	 (становско‐колосовская	
серия,	предположительно	780–750	млн	лет).	Такие	взаимоотношения	нетипичны	для	пояса:	 считается,	 что	
наоборот,	 указанные	 орогенные	 накопления	 содержат	 обломки	 подобных	 гранитов.	 Датирование	 массива	
подтвердило	наблюдавшиеся	взаимоотношения:	возраст	гранитов	оказался	равным	610	млн	лет.	Столь	мо‐
лодые	граниты	ранее	здесь	не	отмечались.	Массив	приурочен	к	широкой	зоне	деформаций,	которая	отделяет	






ние	 горизонты	 коры.	 Каждая	 вспышка	 завершает	 самостоятельный	 этап	 эволюции	 активной	 окраины	 Си‐
бирского	палеоконтинента	в	неопротерозое	и	предположительно	связана	с	коллизионным	событием.	Поро‐
ды	 второго	 этапа	 эволюции	 активной	 окраины	 преимущественно	 выходят	 на	 северо‐восточной	 окраине	
Таймыра,	где	широко	распространены	надсубдукционные	базальты,	андезиты	и	риолиты	позднего	неопро‐
терозоя	(750–610	млн	лет).	Вулканиты	несогласно	залегают	на	породах	мезопротерозоя,	нижнего	неопроте‐















brian	 rocks.	 At	 the	 north,	 it	 is	 bounded	 by	 the	 Main	
Taimyr	and	Diabase	thrust	faults	(Fig.	1)	[Bezzubtsev	et	
al.,	1983].	 They	were	 interpreted	 as	 a	 suture	between	
the	 Central	 Taimyr	 Belt	 and	 the	 Kara	 microcontinent	
collided	 in	 the	 late	 Paleozoic	 [e.g.,	 Zonenshain	 et	 al.,	
1990;	Vernikovsky	et	al.,	1996].	The	southern	boundary	
is	the	Pyasina‐Faddey	fault	separating	the	Central‐	and	
South‐Taimyr	 belts	 (see	 Fig.	 1).	 It	 is	 widely	 accepted	
that	 the	 South	 Taimyr	 Belt	 is	 composed	 of	 deformed	
rocks	 of	 the	 Siberian	 platform.	 In	 some	 publications,	
the	 Pyasina‐Faddey	 thrust	 is	 also	 interpreted	 as	 a	 su‐
ture	of	 Cretaceous	 [Zonenshain	et	al.,	1990;	Uflyand	et	
al.,	1991]	or	Vendian	[Vernikovsky,	Vernikovskaya,	2001,	
and	 their	 other	publications]	 age.	According	 to	 the	 ci‐
ted	geologists,	 the	Central	Taimyr	Belt	 is	composed	of	
set	 of	 the	 island‐arc,	 continental	 and	 oceanic	 terranes	
amalgamated	to	a	solid	agglomerate	in	the	Neoprotero‐
zoic	and	thus	formed	a	microcontinent.	The	time	of	the	
accretion‐collision	was	 determined	 by	 the	 age	 of	 gra‐
nites	 and	 volcanic	 rocks	 at	 869–823	Ma	 [Vernikovsky,	
Vernikovskaya,	 2001;	 Proskurnin	 et	 al.,	 2014].	 In	 the	
mid‐Neoproterozoic	 orogeny	 was	 completed	 by	 accu‐
mulation	of	 clastic	 rocks	 (containing	pebbles	of	 above	








box	 in	 Fig.	 1).	 The	 studied	 area	 includes	 high‐grade		
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metamorphic	rocks	interpreted	in	different	ways.	They	
were	 attributed	 to	 “Faddey	 uplift”	 of	 the	 Archean	 or	
Paleoproterozoic	 basement	 of	 the	 Siberian	 craton	
[Pogrebitsky;	1971;	Zabiyaka	et	al.,	1986,	Bezzubtsev	et	
al.,	1986],	 or	 the	Faddey	 cratonic	 terrane	being	a	part		
of	 the	 accretionary	 belt	 [Vernikovsky,	 Vernikovskaya,	
2001;	Proskurnin	et	al.,	2014].	V.V.	Bezzubtsev	did	not	
exclude	 that	 the	 protolith	 of	 Faddey	 metamorphic	
rocks	 was	 Riphean	 metasedimentary	 rocks	 that	 are	
widespread	 in	 the	 Central	 Taimyr	 belt	 [Bezzubtsev	 et	
al.,	1986].	
Among	 other	 interesting	 field	 observations,	 we	
found	a	granitic	pluton	intruding	the	above‐mentioned	
synorogenic	mid‐Neoproterozoic	clastic	rocks.	The	dis‐
covery	 could	 have	 important	 implications	 for	 under‐











of	metamorphism	can	be	 roughly	outlined	 (Fig.	 2):	 (i)	
the	zone	of	migmatized	rocks	(anatexis	zone)	that	may	
correspond	 to	 high	 amphibolite	 facies	 and,	 probably,	
granulite	 facies	 (index	 minerals	 are	 lacking);	 (ii)	 the	
intermediate	 zone	 of	 amphibolite	 and	 epidote‐amphi‐
bolite	metamorphism;	and	(iii)	the	outer	zone	of	green‐
schist	 and	 epidote‐amphibolite	 metamorphism.	 Rocks	
that	 have	 experienced	 mylonitization	 and	 retrograde	
metamorphism	are	abundant	in	this	area.	
In	all	the	three	zones	metamorphic	rocks	are	repre‐
sented	 by	 metasedimentary	 crystalline	 schists	 and	
gneisses	 interlayered	with	quartzites	and	marbles	and	
containing	amphibolite	bodies.	On	the	sites	of	relatively	
weak	 metamorphism,	 metasedimentary	 strata	 were	
mapped	 as	 parts	 of	 the	 October	 and	 Zhdanov	 forma‐
tions	[Bezzubtsev	et	al.,	1983;	Zabiyaka	et	al.,	1986;	Ma‐




zubtsev	 ([Kuzmichev,	 Danukalova,	 2018],	 and	 un‐
published	data	of	the	authors).	The	detrital	zircons	are	
mostly	 dated	 to	 the	 Paleoproterozoic.	 The	 youngest	
detrital	zircons	mark	the	lower	age	limit	for	sedimenta‐
tion	 at	 ~1600	 Ma	 ([Proskurnin	 et	 al.,	 2009],	 and	 un‐
published	 data	 of	 the	 authors).	 The	 upper	 age	 limit	
(1300–1360	Ma)	is	determined	by	the	age	of	the	intru‐
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([Proskurnin	 et	 al.,	 2014;	 Priyatkina	 et	 al.,	 2017],	 and	
unpublished	 data	 of	 the	 authors).	 Similar	 ages	 were	
determined	 for	 detrital	 zircons	 from	 the	 October	 Fm.	
sampled	 further	 to	 the	west	 (upper	reaches	of	 the	Le‐
ningradskaya	River)	 outside	 the	 Faddey	metamorphic	
complex	 [Proskurnin	 et	 al.,	 2009]	 and	 directly	 west‐
ward	 of	 our	 study	 area	 [Priyatkina	 et	 al.,	 2017].	 Con‐
vincing	 arguments	 for	 the	Anabar	 origin	 of	 the	Paleo‐






The	 early	 Neoproterozoic	 volcanic	 (mostly	 felsic)	
rocks	 occupy	 the	 next	 structural	 level.	 Their	 strati‐
graphic	 contact	 with	 the	 Mesoproterozoic	 rocks	 has	
never	 been	 observed.	 Volcanic	 rocks	 are	 partially	 co‐
magmatic	to	the	Snezhnaya	granites	(see	below).	
The	Neoproterozoic	 granites	 (970–800	Ma	 [Kuzmi‐





Makariev,	2013].	Rectangular	boxes	are	 the	areas	wherein	 the	discussed	granites	are	 located	 (see	more	detailed	maps	 in
Figs.	3	and	5).	
	
Рис.	2.	 Схема	геологического	 строения	юго‐восточной	части	изученной	площади	 (составлена	первыми	двумя	ав‐
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larger	 granitoid	 veins	 located	 in	 the	 anatexis	 zone.	 In	
the	 transition	 zone,	 there	 are	 leucogranitic	 dikes,	 ge‐
nerally	 represented	 by	 fine‐crystalline	 rocks	 (not	
shown	in	Fig.	2).	The	zone	of	low‐grade	metamorphism	
contains	 similar	 dikes,	 small	 granitic	 bodies	 and	 rela‐
tively	large	medium‐	to	coarse‐crystalline	granitic	plu‐
tons	(see	Fig.	1),	typically	with	K‐feldspar	phenocrysts.	
Granites	 of	 the	 latter	 type	 are	 shown	 in	 the	 maps	 of		




827±22,	 830±5.3,	 833±5,	 and	 843±5	 Ma.	 Thus,	 the		
age	of	 the	 Snezhnaya	 complex	 is	 in	 the	 range	of	 845–
825	Ma.		
All	 the	 above‐mentioned	 rocks	 are	 unconformably	
overlain	by	mid‐Neoproterozoic	syn‐	and	post‐orogenic	
deposits	 of	 the	 the	 Stanovaya‐Kolosova	 group	 (more	




plete	 succession	 is	 not	 available.	 The	 Stanovaya‐Kolo‐
sova	rocks	are	deformed	and	metamorphosed	 to	 lower	
greenschist	 facies	 (chlorite	 zone).	 To	 the	 north	 of	 the	
study	area,	these	rocks	are	overlain	by	suprasubduction	
volcanic	 rocks	 of	 the	 late	 Neoproterozoic	 [Makariev,	
2013;	Markovsky	et	al.,	2000].	All	the	Precambrian	rocks	
are	 unconformably	 overlain	 by	 non‐metamorphosed,	
strongly	deformed	uppermost	Vendian	–	lower	Paleozo‐
ic	shales	and	limestones	of	the	Siberian	platform.		
Deciphering	of	 the	complex	 fold‐thrust	 structure	of	
the	 study	 area	 is	 possible	 only	 for	 the	 late	 Vendian	 –	
early	Paleozoic	structural	level.	Deformations	of	Stano‐
vaya‐Kolosova	 mid‐Neoproterozoic	 formation	 are	 far	
more	 complex.	 In	 detailed	 satellite	 images	 only	 fold	
hinges	 composed	 of	 contrasting	 carbonate	 and	 shale	
rocks	are	visible.	These	rocks	are	generally	form	sepa‐
rate	 lense‐shaped	 tectonic	 blocks,	 each	 representing	
only	a	small	fragment	of	the	Stanovaya‐Kolosova	group.	
Delineation	 of	 the	Mesoproterozoic	 –	 early	 Neoprote‐








these	 faults.	 The	 youngest	 normal	 faults	 and	 right‐
lateral	 strike‐slip	 faults	 (sub‐latitudinal	 and	 ENE		
strike)	 are	 clearly	 visible	 in	 the	 satellite	 images	 and	
even	on	 topographic	maps.	Displacements	along	 these	
faults	continued	in	the	Quaternary.	











Pregradnaya	 River.	 According	 to	 our	 observations,	 a	
unique	feature	of	these	granite	is	its	intrusion	into	the	
conglomerates	 of	 the	 Stanovaya	 Formation,	 i.e.	 these	
granites	are	younger	than	the	above‐mentioned	Snezh‐
naya	granite	suites.	Such	setting	is	quite	uncommon	for	
the	 belt,	 and	 our	 discovery	 was	 unexpected	 and	 con‐
tradicting	 to	 the	 previous	works	 ,	 describing	 the	 con‐
glomerates	 overlaying	 granites	 and	 containing	 granite	
boulders.	 It	 seemed	 reasonable	 to	 relate	 this	 granites	
to	 a	 wide	 tectonic	 zone	 bordering	 the	 Precambrian	
rocks	(see	Fig.	2).	Further	southwestward,	in	the	same	
zone	(at	the	upper	reaches	of	the	Stanovaya	River),	two	
smaller	 bodies	 of	 porphyritic	 granites	 similar	 to	 the	
above‐mentioned	 were	 found,	 and	 we	 had	 no	 doubts	
that	 they	belong	 to	 the	same	young	suite.	These	 three	










aerial	 gamma‐ray	 imaging.	 Several	 small	 porphyritic	
granite	bodies	were	 also	observed	on	 the	 left	 bank	of	
the	 Pregradnaya	 River.	 They	 are	 exposed	 along	 the	
fault	 zone	 that	 separates	 the	 Precambrian	 metamor‐






ting	 the	 Precambrian	 and	 Paleozoic	 rocks.	 The	 Pre‐
cambrian	 rocks	 are	 mylonitized,	 and	 almost	 all	 litho‐
logical	contacts	are	faulted.	Tracing	of	the	most	recog‐
nizable	rocks	(e.g.,	dolomites	of	the	Kolosova	Fm.)	sug‐
gests	 that,	 area	 is	 cut	 out	 to	 number	 of	 lense‐shaped	
blocks	 by	 curved	 reverse	 faults.	 These	 faults	 are	 rela‐
tively	young,	 considering	 that	 the	Stanovaya‐Kolosova	
rocks	 are	 displaced	 by	 them.	 The	 dip	 and	 strike	 data	
shown	in	the	map	(see	Fig.	3)	reflect	the	actual	orienta‐
tion	 of	 metasedimentary	 rock	 layering	 that	 coincides	
with	 foliation	 in	 this	 area.	 Observations	 of	 the	 meta‐
dolerites	show	that	banding,	foliation	and	rock	contact		
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orientations	are	coincident	wherever	such	features	are	
observed.	 Older	 rocks	 in	 Fig.	 3	 are	 replaced	 with	
younger	rocks	 in	SE	direction,	while	most	of	 them	are	
inclined	in	the	opposite	direction.	Presumably	they	are	
predominantly	 in	 overturned	 position	 The	 lower	 rea‐
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viously,	 these	rocks	were	mapped	as	 the	Zhdanov	Fm.	
due	 to	 the	 presence	 of	 carbonate	 rocks.	 Carbonate	
rocks	 (10–15	%	 of	 the	 visible	 thickness)	 represented	
by	grey	marble	layers	(from	few	centimeters	to	several	
meters	 thick)	 interbedded	with	 various	 schists,	mica‐
quartzites	and	massive	quartzites.	Widespread	are	car‐
bonate‐silicate	 rocks.	 Due	 to	 intense	 deformation,	 an	
original	 lithological	succession	cannot	be	restored.	 (ii)	
Mesoproterozoic	 amphibolites	 of	 the	 North	 Byrranga	
complex.	They	form	concordant	bodies	of	a	few	meters	
up	 to	 several	 dozens	 of	 meters	 thick	 interpreted	 as	
sills.	 These	 are	massive,	 slightly	 schistose,	 rarely	 ban‐
ded	black‐green	rocks	composed	of	hornblende,	albite	
and	 quartz	 with	 varying	 amounts	 of	 Fe‐Ti	 minerals.	
Indistinct	 gabbro‐dolerite	 structure	 is	 preserved	 in	




the	 Stanovaya‐Kolosova	 Group.	 These	 rocks	 are	 be‐
lieved	 to	 lie	 unconformably	 upon	 rocks	 listed	 above,	
but	 the	direct	contact	 in	 the	study	area	 is	 faulted.	The	
lower	part	of	the	group	comprises	conglomerates,	grit‐
stones	 and	 sandstones	 interbedded	with	marbles.	 Co‐
loured	sandstones	and	gritstones	on	the	left	bank	of	the	
Pregradnaya	River	(near	point	051)	probably	compose	




marbles.	 Upper	 part	 comprises	 grey‐coloured	 shales	
and	 siltstones	with	 rare	 sandstones.	This	 shale	unit	 is	
distinctly	 mappable	 several	 kilometers	 to	 the	 south‐
west,	 here	only	 its	 fragments	preserved.	 (v)	All	 of	 the	





races	 covered	 with	 granite	 blocks	 (Fig.	 4,	 a)	 and	 in	
scarps	 several	 meters	 high.	 A	 contour	 of	 the	 south‐
western	margin	 of	 pluton	 is	 sinuous.	 Here	 granite	 in‐
trudes	 all	 pre‐Stanovaya	 rocks,	 as	 well	 as	 Stanovaya	
conglomerates	 and	 marbles.	 Intrusive	 contacts	 can	
hardly	 be	 substantiated	 confidently	 considering	 the	
‘talus’	or	‘rubble’	setting.	Nonetheless,	all	of	the	above‐









orientation.	 Mafic	 minerals	 are	 completely	 or	 almost	
completely	 chloritized.	Most	 intense	 secondary	altera‐
tions	 are	 noted	 in	 the	 near‐contact	 zone	where	 rocks	
are	pyritized	and	rusty.	
Granites	are	mainly	composed	of	three	minerals:	al‐
kali	 feldspar,	 plagioclase	 and	 quartz.	 Alkali	 feldspar	
phenocrysts	 vary	 in	 number	 from	 one	 site	 to	 another	
and	generally	amount	to	20–30	%	of	the	rock	(on	some	
sites,	less	than	10	%	or	more	than	50	%).	The	least	ho‐
mogeneous	 rock	 composition	 is	 observed	 in	 the	near‐
contact	 zone.	 In	 thin	 sections	 alkali	 feldspar	 is	 repre‐
sented	 by	 perthite.	 Pelitization	 is	 insignificant	 and	
patchy,	and	it	generally	looks	much	fresher	than	plagi‐
oclase.	
Quartz	 forms	 xenomorphic	 grains	 (up	 to	 1	 cm),	
which	 in	 places	 are	 lense‐shaped	 (Fig.	 4,	 d).	 In	 thin‐
sections	quartz	is	granulated	and	shows	complex	undu‐
lose	 extinction.	 Cataclasis	 is	 manifested	 by	 bands	 of	
microgranular	quartz.	
Plagioclase	 is	 the	main	rock	component	 in	terms	of	
volume.	It	is	usually	poorly	distinguishable	in	field,	alt‐
hough	its	crystals	are	quite	distinct	on	some	sites	(Fig.	
4,	 c).	 Plagioclase	 is	 sosuritized	 and	 looks	 greenish	 in	
hand	 specimens	 (Fig.	 4,	e,	 f).	 In	 thin	 sections	 it	 shows	
blurred	 polysynthetic	 twinning	with	 dispersed	 secon‐
dary	minerals.	
Mafic	minerals	are	represented	by	biotite	and,	rare‐
ly,	 amphibole.	 They	 are	 partially	 or	 more	 often	 com‐
pletely	 replaced	 with	 chlorite.	 In	 thin	 sections	 biotite	
flakes	 are	 bent	 and	 contain	 chlorite	 lamellae,	 and	
flecked	 with	 pleochroic	 halos	 around	 zircon	 crystals	
and	 possibly	 some	 other	mineral	 phase.	 Some	 biotite	
aggregations	 are	 heterogeneous	 in	 structure	 and	 co‐
lour,	 contain	 numerous	 inclusions	 of	 Fe‐Ti	 minerals,	




045/1–16)	 dominate	 zircon	 and	 apatite	 presented	 in	
roughly	equal	amounts.	An	unusual	 feature	 is	 the	pre‐
sence	of	galenite,	which	also	mentioned	by	[Stepanov	et	
al.,	1965].	 Therefore,	 this	 is	 not	 a	 random	mineraliza‐









from	 the	Mesoproterozoic	 rocks	 by	 Magistral’ny	 fault	
(Fig.	 5).	Non‐metamorphosed	uppermost	Vendian	and	
lower	Paleozoic	 rocks	 are	 exposed	 in	 the	 fault	 graben	
and	 around	 it.	 A	 significant	 part	 of	 this	 territory	 is	
composed	 of	 the	 Neoproterozoic	 felsic	 metavolcanic	
rocks,	according	to	[Stepanov	et	al.,	1965].	and	on	some		
	


















толщи	 и	 амфиболитами.	 (b)	 –	 типичный	 порфировидный	 облик	 пород.	 Вкрапленники	 сложены	 калиевым	 полевым	шпатом.
(c)	 –	 естественный	 скол	 глыбы,	 на	 котором	 видны	 все	 главные	 породообразующие	 минералы	 гранитов:	 крупный	 желто‐
розовый	минерал	–	ортоклаз‐пертит,	более	мелкий	грязно‐зеленый	–	эпидотизированный	плагиоклаз,	серый	нечетко	оформ‐
ленный	–	кварц,	черный	–	хлоритизированный	биотит.	Слева	видна	часть	кувалды	(той	же,	что	и	на	предыдущей	фотографии).
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sites	 they	 resemble	 sheared	 porphyry.	 However	 the	
bulk	of	 rocks	 can	be	 rather	described	 as	mylonites	 or	
blastomylonites.	 Their	 volcanic	 protolith	 is	 quite	 pro‐
bable:	 obvious	 meta‐sedimentary	 rocks	 are	 absent	 in	
the	 succession;	 the	 chemical	 composition	 of	 the	 pre‐
vailing	 varieties	 is	 homogeneous;	 the	 zircon	 crystals	
extracted	from	one	of	samples	show	igneous	origin	and	
belong	 to	 a	 single	 age	 population	 (840±4	 Ma,	 un‐
published	 data	 of	 the	 authors).	 There	 are	 numerous	
amphibolite	 bodies	within	 felsic	metavolcanics,	which	
may	be	interpreted	as	metabasalts.		
In	 the	 southeast	 and	 southwest,	 the	 volcanic	 rocks	
are	in	contact	with	the	mid‐Neoproterozoic	rocks	of	the	
Stanovaya‐Kolosova	 Group.	 On	 the	 slopes	 facing	 the	
Stanovaya	River,	the	lower	horizons	of	the	Group	were	
mapped	 earlier	 as	 the	 Urvantsev	 Fm.	 by	 [Stepanov	 et	
al.,	1965].	These	are	green	schists	with	small	(1–2	mm)	
red	 microcline	 porphyroblasts	 and	 quartz	 gravel.	 On	




ding	 stromatolitic	 ones)	 and	 quartzites.	 Grey	 schists	
composing	 the	 upper	 horizons	 of	 the	 group	 are	 ob‐
served	on	the	Urvantsev	Mountain.	Two	granitic	bodies	
named	 as	 Stepanov	 (lower	 left	 corner	 in	 Fig.	 5)	 and	





This	 small	 granite	 body	 was	 selected	 for	 detailed	
study	as	 it	was	presumable	 intrude	the	Urvantsev	Fm.	
[Stepanov	 et	 al.,	 1965],	 and	 so	 its	 geological	 position	
seemed	similar	to	that	of	Pregradnaya	massif.	The	Ste‐
panov	 massif	 is	 well	 exposed	 on	 the	 left	 bank	 of	 the	
Stanovaya	River	 (Fig.	6,	a).	There	a	deformed	porphy‐
ritic	granite	with	gneissic	structure	crops	out	(Fig.	6,	b).	
Some	 varieties	with	 rounded	 alkali	 feldspar	 resemble	
an	augen	gneiss.	Feldspar	phenocrysts	may	be	a	domi‐
nating	mineral	phase	(Fig.	6,	c).	
The	 exposures	 continue	 on	 the	 right	 bank	 of	 the	
Stanovaya	 River	 (Fig.	 6,	 d),	 where	 cataclased	 gneissic	
granites	also	crop	out.	There	they	stronger	altered	and	
associate	with	amphibolites	and	green	schists.	Further	




strongly	 budinaged	 (Fig.	 6,	 f)	 due	 to	 plasticity	 of	 the	












Рис.	5.	 Геологическая	 карта,	 иллюстрирующая	 структурное	 положение	 гранитных	 тел	 в	 верховьях	 р.	 Становой.
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granites	 look	 like	 metasomatic	 rocks	 with	 K‐feldspar	
porphyroblasts.	 Such	metasomatism	 is	 actually	 obser‐
ved	at	the	NW	margin	of	the	massif	at	the	foot	of	slope,	
where	 sericite‐chlorite	green	schists	 contain	 scattered	
large	(1–3	cm)	feldspar	porphyroblasts.	
The	 granitic	 body	 proper	 is	 composed	 of	 augen	
gneissic	granite.	The	rock	contains	rounded	and	shape‐
less,	 rarely	 idiomorphic	 crystals	 (to	 1.5	 cm)	 of	 pink	
perthitic	 feldspar	 in	 the	 schistose	 matrix.	 The	 latter	
composed	 of	 quartz	 lenses	 with	 inclusions	 of	 albite,	
and	 scabby	 zoisite‐sericite	 aggregate.	 This	 aggregate	
replaces	plagioclase,	as	evidenced	by	blurred	polysyn‐
thetic	 twinning	 in	 some	 samples.	Dark	bands	and	 len‐
ses	are	composed	of	chlorite	and	biotite.	
In	 the	 vicinity	 of	 the	 160	 point	 (see	 Fig.	 5,	 Fig	 7,	a)	
structure	of	rocks	is	clearly	visible	in	the	fresh‐cut	blocks	
and	walls.	In	the	lower	part	of	the	slope,	the	rocks	often	
demonstrate	 cataclasis	 and	dynamic	 recrystallization	 of	
quartz	 and	 K‐feldspar	 to	 form	 elongate	 and	 lenticular	
segregations	 (Fig.	 7,	 b,	 c)	 immersed	 into	 sericite	 and	
chlorite‐epidote‐sericite	 aggregate.	 Higher	 on	 the	 slope	
occur	 less	 sheared	 rocks	 with	 rounded	 phenocrysts		
(Fig.	7,	d).	In	the	same	part	of	the	massif	even	less	altered	
varieties	can	be	found,	which	preserve	remnants	of	gran‐
ite	 structure,	 and	contours	of	 tabular	 crystals	of	plagio‐
clase	are	clearly	visible.	Presence	of	xenoliths	in	this	part	













шим	 гранитную	 структуру.	 (d)	 –	 очковый	 гнейсогранит	 в	 первом	 уступе.	 Порода	 менее	 рассланцована,	 и	 в	 ней	 угадываются
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tion	 index	 is	 1.05–1.20,	 except	 one	 analysis	 (0.99).	 In	
the	geochemical	classification	scheme	of	granitic	rocks	








is	 generally	 typical	 for	 the	 most	 common	 varieties	 of	
granites:	 weakly	 fractionated	 heavy	 REE	 (around	 10	




somewhat	 higher	 REE	 content.	 The	multi‐element	 dia‐
gram	shows	the	Nb	and	Ti	negative	anomalies	inherited	
from	 the	 source	 and	 typical	 of	 crustal	magmas.	 The	 Sr	





ding	 to	 the	 above	data,	 the	 geochemical	 characteristics	
of	 the	 Pregradnaya,	 Stepanov	 and	Magistral’ny	massifs	
are	 quite	 similar	 and	 do	 not	 differ	 from	 those	 of	 the	
Snezhnaya	complex	described	in	[Proskurnin	et	al.,	2014,	
and	 references	 therein].	 However,	 the	 zircon	 dating	











milar	 to	 that	 described	 in	 [Williams,	 1998].	 Ion	 beam	
diameter	was	 set	 to	 ~25	 μm;	 each	 spot	 scanned	 four	
times;	 ion	 countings	 was	 taken	 successively	 through	
range	of	masses	 in	each	 scan.	Temora‐2	standard	was	
used	 for	 calibration	 of	 U/Pb	 isotopic	 ratios;	 standard	
91500	 to	 determine	 U	 and	 Pb	 concentrations;	 data	





Zircon	 crystals	 are	 dark	 brown‐coloured,	 euhedral	
without	 signs	 of	 dissolution	 or	 overgrowth;	 they	 are	
heavily	 fractured	 and	 contain	 numerous	 inclusions	
(Fig.	 9).	 Large	 crystals	 are	 short‐prismatic,	 among	
small	ones,	occur	also	long‐prismatic	to	needle‐shaped	
crystals.	 They	 have	 high	 U	 concentrations	 (to	 1200	







all	 analyses	 contain	 substantial	 (some	very	high)	pro‐
portion	of	 common	Pb	 (Table	2).	This	 is	partly	due	 to	
specific	 properties	 of	 the	 Pb‐rich	 granite	 magma,	 as	
evidenced	 by	 the	 presence	 of	 galenite	 among	 heavy	
minerals.	 High	 common	 Pb	 concentrations	 in	 some	
analyses	makes	it	 impossible	to	adequately	calculate	a	
correction	 for	 common	 Pb	 by	 the	 standard	model.	 In	
the	 conventional	 isotopic	 diagram	 (207Pb/235U	 vers.	
206Pb/238U),	six	analyses	became	reversly	discordant	 if	
apply	a	correction	for	common	Pb.	The	age	of	the	con‐






parameters	 (Fig.	 10).	 The	 lower	 interception	with	 the	





Zircons	 of	 this	 sample	 are	 quite	 different	 from	
Pregradnaya	ones;	they	are	cleaner,	without	cracks,	the	
prism	 is	not	a	 square	 in	 section	but	 closer	 to	an	octa‐
gon.	 The	 CL	 images	 show	 normal	 oscillatory	 zoning	
(Fig.	 9).	 In	many	 crystals,	 the	 inner	 part	 is	more	 uni‐
form	and	relatively	light	(i.e.	lower	U	and	REE	concen‐
trations),	while	the	outer	part	is	darker,	with	fine	con‐
trasting	 oscillatory	 zoning.	 Some	 crystals	 retained	
more	 or	 less	 explicit	 cores.	 The	 analyzed	 spots	 show	
moderate	 concentration	 of	 uranium	 (up	 to	 500	 ppm)	
and	a	‘magmatic’	Th/U	ratio	(Table	2).	
Ten	 spots	 on	 nine	 crystals	 were	 set	mostly	 on	 the	
external	oscillatory	zone,	which	usually	occupies	most		
of	a	crystal.	The	central	part	was	also	analized	for	one	
crystal	 and	 yielded	 a	 similar	 age.	 All	 the	 10	 analyses		
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some	crystals	exhibit	 indistinct	 cores.	 In	 the	CL	 images	
the	 central	 part	 usually	 is	 lighter	 with	 rough	 zoning,	
while	the	outer	part	is	darker,	with	finer	oscillatory	zo‐
ning.	In	some	zircons,	there	is	one	more	relatively	bright	
zone	 between	 the	 above	 two.	 The	 U	 concentrations		
and	 Th/U	 ratios	 are	 approximately	 similar	 to	 those	 of		
sample	 160/2‐16	 (Table	 2).	 Central	 and	 marginal	
	
T a b l e 	1.	Chemical	compositions	of	granites	(major	oxides	in	wt.	%;	trace elements in	ppm)	
Т а б л и ц а 	1.	Химический	состав	гранитов.	Породообразующе	окислы	в	мас.	%,	малые	элементы	в	ppm	
Components	 Pregradnaya	massif	 Magisral’ny	massif	 Stepanov	massif	
	 044/2‐16	 045/1‐16	 046/3‐16	 046/4‐16	 160/2‐16	 160/3‐16	 178/1‐16	
SiO2	 71.4	 70.8	 69.1	 72.5	 70	 71.2	 72.6	
Al2O3	 14.1	 13.5 14.8	 12.8 15.5 14.9	 14.7
TiO2	 0.28	 0.26 0.29	 0.24 0.3 0.26	 0.21
Fe2O3t	 2.71	 3.79 3.04	 2.55 2.79 2.4	 2.15
MnO	 0.046	 0.062 0.064 0.047 0.06 0.052	 0.039
MgO	 0.74	 0.83 0.82	 0.7 0.75 0.66	 0.63
CaO	 1.15	 1.64 1.49	 2.04 1.34 1.1	 0.76
Na2O	 2.83	 3.1	 3.4	 3.23 4.18 4.29	 5.55
K2O	 4.84	 4.62 5.15	 3.79 4.27 4.21	 2.07
P2O5	 0.08	 0.076 0.07	 0.064 0.061 0.06	 0.056
LOI	 1.74	 1.24 1.85	 2.23 0.85 0.93	 1.22
SUM	 99.9	 99.9 100	 100 100 100	 100
ASIa	 1.20	 1.05 1.08	 0.99 1.12 1.11	 1.16
Alcali/Limeb	 calc‐alk	 calc‐alk	 alk‐calc calcic alk‐calc alk‐calc	 calc‐alk
V	 17.6	 23.9	 16.4	 14.1	 9.35	 8.16	 13.7	
Cr	 13.4	 9.96 9.95	 11.8 16 12.6	 11.1
Rb	 162	 156 151	 116 103 110	 69.6
Sr	 142	 382 164	 175 159 149	 75.3
Y	 13.8	 19.7 18.3	 13.8 19.9 27.8	 16.9
Zr	 149	 196 127	 134 184 170	 116
Nb	 8.57	 10.1 8.87	 8.33 9.57 11.1	 11.2
Mo	 2.19	 9.14 3.27	 1.98 1.93 1.5	 1.46
Cs	 2.6	 1.81 2.09	 1.59 1.09 1.41	 0.65
Ba	 898	 1090 835	 685 692 599	 548
La	 52.3	 57.1 47.6	 31.5 39.6 39.5	 19.6
Ce	 91.4	 97.8 77.6	 53.3 98.2 76.6	 42.7
Pr	 9.33	 9.99 7.62	 5.32 9.54 9.53	 4.75
Nd	 30.4	 31.8 28	 19 37.8 38.2	 19
Sm	 4.34	 4.8	 5.09	 3.28 6.93 6.68	 3.75
Eu	 0.79	 0.76 0.62	 0.62 1.22 1.42	 0.65
Gd	 3.67	 4.18 3.71	 2.53 5.16 6.1	 3.33
Tb	 0.5	 0.59 0.54	 0.42 0.73 0.92	 0.54
Dy	 2.32	 3.32 2.75	 2.14 3.74 4.79	 2.96
Ho	 0.44	 0.66 0.58	 0.4 0.69 0.9	 0.57
Er	 1.28	 1.84 1.51	 1.18 2.05 2.56	 1.7
Tm	 0.21	 0.31 0.26	 0.21 0.32 0.4	 0.27
Yb	 1.38	 2.03 1.61	 1.38 1.94 2.56	 1.82
Lu	 0.21	 0.29 0.28	 0.24 0.32 0.4	 0.29
Hf	 4.63	 5.35 3.74	 4.09 5.46 4.78	 3.66
Ta	 0.86	 0.73 0.97	 1.14 0.66 0.97	 1.17
Th	 25	 29.1 18.2	 18.2 10.6 7.42	 15.1
U	 5.11	 4.27 2.69	 1.83 1.41 1.42	 1.65
Pb	 51.6	 59.1 47.1	 32.7 15.5 14.8	 8.35
Li	 18.1	 15.5	 21.6	 23.5	 11.2	 10.1	 16.5	
N o t e.	Analyzed	at	VSEGEI:	major	oxides	by	XRF,	trace	elements	by	ICP	MS,	Li	and	Pb	by	ICP‐AES.	a	–	Alumina	Saturation	Index	=	molar	
Al2O3/((CaO‐3.33P2O5)+Na2O+K2O).	b	–	after	[Frost	et	al.,	2001;	Frost	B.R.,	Frost	C.D.,	2008].	
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parts	of	the	crystals	were	tested,	and	all	the	three	zones	
were	 analyzed	 for	 one	 crystal.	 In	 total,	 nine	 analyses	
were	 performed	 for	 five	 crystals,	 and	 all	 the	 CL	 zones	
have	returned	the	same	age.	Eight	analyses	form	a	clus‐
ter	with	age	of	840±5	Ma	(Fig.	10),	which	coincides	with	
the	 age	 of	 Magistralny	 massif	 within	 the	 errors.	 One	
























ратно‐рассеянных	 электронов	 (для	 образца	 045/1‐16)	 и	 катодолюминесценции.	 Левая	 панель	 –	 Преградненский
массив	(045/1‐16),	правая	верхняя	панель	–	Степановский	массив	(179/2‐16),	правая	нижняя	панель	–	Магистраль‐
ный	массив	(160/2‐16).	Подписаны	номера	проанализированных	точек,	соответствующие	таблице	2.	















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































It	 seems	 reasonable	 in	 this	 section	 to	 indicate	 the	
type	 of	 granite	 our	massifs	 belong	 to.	 Among	 the	 pro‐
posed	 classifications	 of	 granitoids	 (see	 the	 review	 in	
[Barbarin,	1990;	Frost	et	al.,	2001]),	the	most	popular	(at	
least	 in	 Russia)	 is	 the	 ‘alphabetic’	 one,	 in	 which	 gra‐




ted	 characteristic	 features,	 but	 the	 most	 common	 gra‐
nites,	including	three	massifs	discussing	in	the	paper,	do	
not	 demonstrate	 such	 features.	 In	 our	 study,	 the	 fol‐





tiates	of	dioritic	 and	gabbroiс	 compositions,	 at	 least,	 in	
obvious	 relation	 to	 granites.	 These	 characteristics	 are	
valid	 for	 described	 massifs	 and	 for	 other	 rather	 large	
plutons	 of	 the	 Snezhnaya	 complex,	which	we	observed	
later	in	the	Peka	and	Faddey	river	valleys	(to	the	north	
of	area	shown	in	Fig.	2)	as	well.	Such	granites	are	close	
















settings	 such	 as	 an	 active	 continental	margin,	 a	 conti‐
nent–continent	 or	 continent–island	 arc	 collision,	 post‐
collisional	extension,	and	even	within‐plate	([Moyen	et	





ting	 of	 zircons	 from	migmatite	 leukosome	 and	 leuco‐
granite	veins	yields	a	range	of	ages	from	980	to	800	Ma,	
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setting	of	an	active	continental	margin,	which	is	partial‐
ly	 confirmed	 by	 the	 dating	 of	 volcanic	 rocks.	 The	 age	
range	 of	 the	 Snezhnaya	 granites	 is	 much	 narrower,	
845–825	 Ma.	 Obviously,	 melted	 materials	 from	 the	
depths	 did	 not	 always	 reach	 the	 upper	 crust,	 and	 ex‐
tensive	granite	emplacement	at	the	end	of	the	first	half	
of	 the	Neoproterozoic	was	 related	 to	a	discrete	 event.	
In	our	assumption,	it	was	a	collision	event,	which	entail	
orogeny	 and	 subsequent	 deposition	 of	 the	 Stanovaya	




naya	 complex	 are	 similar	 to	 the	 Snezhnaya	 ones,	 the	
same	conclusions	are	valid	for	both	in	terms	of	the	ge‐
odynamic	setting,	although	the	scale	of	the	last	collision	
event	was	 probably	 lower.	 The	 final	 stage	 of	 the	 Pre‐
cambrian	granite	magmatism	was	also	accompanied	by	







the	 pre‐Vendian	 crustal	 rocks	 fusion	 and	 granite	 em‐
placement.	 According	 to	 the	 authors'	 preliminary	 re‐
sults,	 migmatites	 of	 close	 ages	 are	 found	 in	 the	 cape	
facing	 the	 north,	 located	 between	 the	 mouths	 of	 the	
Stanovaya	 and	 Gorodkova	 rivers	 (Fig.	 2).	 The	 ages	 of	
almost	half	(48	spots)	of	zircon	grains	analyzed	by	LA	
ICPMS	technique	are	in	the	range	of	600–660	Ma	with	a	
peak	 value	 of	 630	 million	 years.	 Zircons	 with	 multi‐
stage	 overgrowth	 rims	 and	 old	 cores	 are	 challenging	
objects	 for	 laser	 ablation	 since	 material	 from	 several	
zones	of	different	ages	gets	 into	the	analysis.	The	data	
should	be	confirmed	by	the	SIMS	method	with	separate	
dating	 of	 the	 each	 zone.	 Perhaps	 here	 we	met	 a	 root	
zone	of	the	late	Neoproterozoic	granites.		




galenite,	which	 is	 a	 typical	 feature	of	 the	Pregradnaya	
granite.		
Further	 to	 the	northeast,	 in	 the	 Zimovochnaya	Bay	
area	 there	 is	 one	more	 granite	massif	with	 the	 zircon	
SIMS	 age	 of	 ~630	Ma	 [Pease,	Vernikovsky,	2000].	 It	 is	
embedded	 into	 metamorphic	 rocks	 comparable	 to	







TIMS	 technique	 (Paderin	 et	al.,	 unpublished	 data).	 The	
results	are	not	very	reliable	due	to	large	errors	that	are	
not	 typical	 of	 the	method.	 In	 total,	 eight	 analyses	were	
done,	and	seven	of	eight	were	discordant	due	to	Pb	loss.	
They	 show	different	 207Pb/206Pb	 values	 and	 apparently	
do	not	belong	to	the	same‐age	suite.	One	sub‐concordant	
analysis	 yielded	 a	 ‘concordant’	 age	 of	 636.6±1.1	 Ma.		
According	 to	 [Makariev,	2013],	 these	massifs	 belong	 to	
the	Chukcha	complex,	and	the	SHRIMP	dating	(10	spots	
per	 sample)	 of	 two	 granite	 samples	 from	 the	 bank	 of	
Gafner	 Fjord	 (bottom	 part	 of	 the	 oval	 in	 Fig.	 1)	 yields	
640±3	Ma	and	635±8	Ma.	In	general,	this	means	that	the	











the	 Snezhnaya	 granites	 with	 the	 age	 of	 845–825	 Ma.	
The	 collision	 could	 have	 started	 earlier	 than	 845	 Ma	
and	finished	earlier	then	825	Ma	as	the	most	of	Snezh‐
naya	plutons	are	discordant,	i.e.	late‐	or	post‐collisional	
ones.	 On	 the	 other	 hand,	 orogeny	 could	 lasted	 more	
long.	 The	 youngest	 zircons	 from	migmatites	 and	 gra‐
nite	veins	 in	studied	area	have	shown	the	age	of	780–
770	Ma	[Kuzmichev	Danukalova,	2018].	This	 is	 the	age	
of	 the	 youngest	 metamorphic	 rims,	 which	 usually	 do	
not	constitute	a	distinct	cluster	in	isotope	diagram,	but	
distributed	 along	 concordia	 line.	 The	 youngest	 ages	
correspond	to	final	stages	of	a	long	period	of	repeated	
dissolution	 and	 overgrowth	 of	 zircons	 and	 these	 final	
stages	may	 include	Pb	 loss	due	to	 late	Neoproterozoic	
thermal	 effect,	 when	 regime	 of	 active	 margin	 in	 the	
northern	Central	Taimyr	belt	was	reestablished.	Under	
such	 uncertainty	 we	 tentatively	 assign	 termination	 of	
early	Neoproterozoic	orogeny	to	800	Ma,	that	is	to	the	
date	more	confidently	proved	by	isotopic	analyses.		
V.A.	 Vernikovsky	 relates	 mid‐Neoproterozoic	 oro‐
geny	to	‘accretion	–	collision’	processes	that	formed	the	
Central	 Taimyr	 microcontinent	 [Vernikovsky,	 1996;	
Vernikovsky,	 Vernikovskaya,	 2001;	 Proskurnin	 et	 al.,	
2014].	We,	 however	 believe	 that	 a	 substantial	 part	 of	
the	Central	 Taimyr	 belt	 area	 belonged	 to	 the	 Siberian	
craton	 at	 least	 from	Mesoproterozoic,	 and	 the	 ‘accre‐
tion	 –	 collision’	 processes	 could	 have	 developed	 only	
along	the	northern	margin	of	the	belt	[Priyatkina	et	al.,	
2017;	Kuzmichev,	Danukalova,	2018].		
In	 the	 second	 half	 of	 the	 Neoproterozoic,	 magma‐
tism	 was	 predominantly	 active	 in	 the	 northern	 and	
northeastern	parts	of	 the	modern	Central	Taimyr	belt,	
wherein	suprasubduction	volcanic	rocks	of	the	late	Ne‐
A.B. Kuzmichev et al.: The pre-Vendian (640–610 Ma) granite magmatism in the Central Taimyr fold belt… 
oproterozoic age are widespread. Their isotopic ages that are summarized in [Makariev, 2013] are in the range of 760–610 Ma. According to published data [Markovsky et al., 2000; Makariev, 2013] these supra-subduction volcanic rocks unconformably lie on the Zhdanova and Kolosova formations. As shown above, the first formation is Mesoproterozoic in age, the se-cond is mid-Neoproterozoic, and both were formed within bounds of the Siberian craton. This means that if the indicated correlations with the Zhdanova and Ko-losova Formations are correct, then in the late Neopro-terozoic, the NE part of the Central Taimyr belt was also a part of the Siberian paleocontinent. The presence of differentiated (basalt-andesite-rhyolite) suprasub-duction volcanics indicates the active margin regime in the second half of the Neoproterozoic that was con-cluded by collision event in Vendian.  The synorogenic clastic deposits of this stage are preserved only in the NE part of the Central Taimyr belt. These are variegated clastic deposits of about 900 m-thick composed mostly of fragmented volcanic rocks mentioned in the previous paragraph [Makariev, 2013]. The Vendian orogen was completely peneplained by the beginning of Paleozoic, when Siberian Platform covered the entire Central Taimyr belt [Sobolevskaya, 
Kaban’kov, 2014]. The question of possible involvement of the Central Taimyr belt into Vendian collision event was initiated by V.A. Vernikovsky ([Vernikovsky, 1996] and his sub-sequent publications) and discussed in [Priyatkina et 
al., 2017, p. 1650] The issue is important for under-standing the tectonic evolution of the Siberian craton and its probable collision with the Baltica. The current-ly available information is still insufficient and it is  unknown what continent or microcontinent the Siberi-an craton was came upon.    
8. CONCLUSIONS  1. The granite pluton (Pregradnaya massif) that in-truded the mid-Neoproterozoic orogenic deposits of Stanovaya-Kolosova Group was discovered in the SE part of the Central Taimyr belt. This finding was unex-
pected as these orogenic deposits are known to contain pebbles and boulders of similar porphyritic granites attributed to the Sneznaya complex (845–825 Ma). As it turned out the U-Pb zircon age (SHRIMP) of the Pregradnaya granites amounted to 609±2 Ma, which is quite uncommon for the belt.  2. The Pregradnaya massif and several other grani-tic bodies with similar textural and geochemical fea-tures, are located within deformation zone in the SE part of the Central Taimyr belt. Their position seemed to be consistent with the idea by V.A. Vernikovsky that the ‘accretionary belt’ collided with the Siberian paleocontinent in Vendian or pre-Vendian times. How-ever, other granite massifs in this deformation zone turned out to be older, belonging to the Snezhnaya (845–825 Ma) complex. According to published data, the late Neoproterozoic granites (640–610 Ma) are more abundant in the northern part of the belt, and are not confined to its southeastern margin.  3. The petrological and geochemical similarities be-tween the Snezhnaya and Pregradnaya granites (845–825 Ma and 640–610 Ma, respectively) indicate that they were produced from similar melt sources in pre-sumably similar conditions (P, T, H2O). We suggest that the two granite magmatism ‘flare-ups’ separated by an interval of 200 Ma were related to two collision events that took place along the Taimyrian margin of the Sibe-rian paleocontinent. The first event resulted in the massive intrusions of granite batholiths and the for-mation of a full-scale long-term orogeny. Its erosion products are widespread in the Central Taimyr belt. The second event was a more modest one. It is not known what terranes collided with Siberia during  these events.    
9. ACKNOWLEDGEMENTS  We are grateful to A.N. Larionov for the isotopic da-ting of zircons. Our studies were supported by the Rus-sian Foundation for Basic Research (Grants 16-05-00176 and 19-05-00926). The study of A.B. Kuzmichev and M.K. Danukalova was part of the GIN RAS Research Programme (No. 0135-2019-0051).   
10. REFERENCES  
Barbarin B., 1990. Granitoids: main petrogenetic classifications in relation to origin and tectonic setting. Geological 
Journal 25 (3–4), 227–238. https://doi.org/10.1002/gj.3350250306. 
Bezzubtsev V.V., Zalyaleev R.Sh., Goncharov Yu.I., Sakovich A.B., 1983. Geological Map of Mountainous Taimyr. Scale 1:500000. Krasnoyarsk. 6 sheets (in Russian) [Беззубцев В.В., Залялеев Р.Ш., Гончаров Ю.И., Сакович А.Б. Гео-
логическая карта Горного Таймыра. Масштаб 1:500000. Красноярск, 1983. 6 л.]. 
Bezzubtsev V.V., Zalyaleev R.Sh., Sakovich A.B., 1986. Geological Map of Mountainous Taimyr. Scale 1:500000. Explana-tory note. Krasnoyarsk, 177 p. (in Russian) [Беззубцев В.В., Залялеев Р.Ш., Сакович А.Б. Геологическая карта 
Горного Таймыра. Масштаб 1:500000. Объяснительная записка. Красноярск, 1986. 177 с.]. 
  858 
Geodynamics & Tectonophysics 2019 Volume 10 Issue 4 Pages 841–861 
Chappell B.W., White A.J.R., 2001. Two contrasting granite types: 25 years later. Australian Journal of Earth Sciences 48 (4), 489–499. https://doi.org/10.1046/j.1440-0952.2001.00882.x. 
Frost B.R., Barnes C.G., Collins W.J., Arculus R.J., Ellis D.J., Frost C.D., 2001. A geochemical classification for granitic rocks. 
Journal of Petrology 42 (11), 2033–2048. https://doi.org/10.1093/petrology/42.11.2033  
Frost B.R., Frost C.D., 2008. A geochemical classification for feldspathic igneous rocks. Journal of Petrology 49 (11), 1955–1969. https://doi.org/10.1093/petrology/egn054. 
Kuzmichev A.B., Danukalova M.K., 2018. The Central Taimyr fold belt in the Precambrian: passive margin of the Siberi-an paleocontinent in the Mesoproterozoic and active margin in the Neoproterozoic. In: Problems of tectonics  and geodynamics of the Earth's crust and mantle. Proceedings of 50th tectonic meeting. Vol. 1. GEOS, Moscow,  p. 352–356 (in Russian) [Кузьмичев А.Б., Данукалова М.К. Центрально-Таймырский складчатый пояс в до-
кембрии: пассивная окраина Сибирского палеоконтинента в мезопротерозое, активная окраина в неопро-
терозое // Проблемы тектоники и геодинамики земной коры и мантии: Материалы L Тектонического со-
вещания. Т. 1. М.: ГЕОС, 2018. С. 352–356]. 
Ludwig K.R., 2001. Squid 1.02. A Geochronological Toolkit for Microsoft Excel. Berkeley Geochronology Center Special Publication, vol. 2, 19 p. 
Ludwig K.R., 2003. Isoplot 3.00. A Geochronological Toolkit for Microsoft Excel. Berkeley Geochronology Center  Special Publication, vol. 4, 77 p. 
Makariev A.A. (Ed.), 2013. State Geological Map of the Russian Federation. Scale 1:1000000 (third generation). Sheet T-45-48 (Chelyuskin Peninsula). Explanatory note. VSEGEI Cartographic Factory, Saint Petersburg, 472 p. (in  Russian) [Государственная геологическая карта Российской Федерации. Масштаб 1:1000000 (третье поко-
ление). Лист Т-45–48 (м. Челюскин). Объяснительная записка / Ред. А.А. Макарьев. СПб.: Картфабрика 
ВСЕГЕИ, 2013. 472 c.]. 
Markovsky V.A., Kaban’kov V.Ya., Sobolevskaya R.F., Proskurnin V.F., Shneider G.V., Lazareva L.N., Gavrilov A.G., 2000. State Geological Map of the Russian Federation. Scale 1:200000. Taimyr. Sheets T-47-XXVIII-XXX, T-48-XIX-XXX. Explanatory note. Moscow, 186 p. (in Russian) [Марковский В.А., Кабаньков В.Я., Соболевская Р.Ф., Проскурнин 
В.Ф., Шнейдер Г.В., Лазарева Л.Н., Гаврилов А.Г. Государственная геологическая карта Российской Федера-
ции. Масштаб 1:200000. Серия Таймырская. Листы: Т-47-XXVIII-XXX, T-48-XIX-XXX. Объяснительная запис-
ка. М., 2000. 186 с.]. 
Moyen J.F., Laurent O., Chelle-Michou C., Couzinié S., Vanderhaeghe O., Zeh A., Villaros A., Gardien V., 2017. Collision vs. subduction-related magmatism: two contrasting ways of granite formation and implications for crustal growth.  
Lithos 277, 154–177. https://doi.org/10.1016/j.lithos.2016.09.018. 
Pearce J.A., Harris N.B.W., Tindle A.G., 1984. Trace element discrimination diagrams for the tectonic interpretation of granitic rocks. Journal of Petrology 25 (4), 956–983. https://doi.org/10.1093/petrology/25.4.956. 
Pease V., Vernikovsky V., 2000. The tectono-magmatic evolution of the Taimyr Peninsula: Further constraints from new ion-microprobe data. Polarforschung 68, 171–178. 
Pogrebitsky Yu.E., 1971. Paleotectonic Analysis of the Taimyr Fold System. Nedra, Leningrad, 284 p. (in Russian)  [Погребицкий Ю.Е. Палеотектонический анализ Таймырской складчатой системы. Л.: Недра, 1971. 284 с.]. 
Priyatkina N., Collins W.J., Khudoley A., Zastrozhnov D., Ershova V., Chamberlain K., Shatsillo A., Proskurnin V., 2017. The Proterozoic evolution of northern Siberian craton margin: a comparison of U–Pb–Hf signatures from sedimentary units of the Taimyr orogenic belt and the Siberian platform. International Geology Review 59 (13), 1632–1656. https://doi.org/10.1080/00206814.2017.1289341. 
Proskurnin V.F. Gavrish A.V., Mezhubovsky V.V., Trofimov V.R., Egorov V.N., Sobolev N.N., Naumov M.V., Vasiliev B.S., Na-
gaitseva N.N., Mozoleva I.N., Chernenko N.Ya., Mezhubovskaya O.A., Tarnogradsky V.D., Bagaeva A.A., Kyamyarya V.V., 
Shmanyak A.V., Zaika Yu.V., Gorbatsevich N.R., Petrushkov B.S., Matyushev A.P., Gusev E.A., Romashchenko O.G., 2009. State Geological Map of the Russian Federation. Scale 1:1000000 (third generation). Sheet S-48 – Lake Taimyr  (Eastern Part). Explanatory Note. VSEGEI Cartographic Factory, Saint Petersburg, 253 p. (in Russian) [Проскур- 
нин В.Ф. Гавриш А.В., Межубовский В.В., Трофимов В.Р., Егоров В.Н., Соболев Н.Н., Наумов М.В., Васильев Б.С., 
Нагайцева Н.Н., Мозолева И.Н., Черненко Н.Я., Межубовская О.А., Тарноградский В.Д., Багаева А.А., Кямяря В.В., 
Шманяк А.В., Заика Ю.В., Горбацевич Н.Р., Петрушков Б.С., Матюшев А.П., Гусев Е.А., Ромащенко О.Г. Государ-
ственная геологическая карта Российской Федерации. Масштаб 1:1000000 (третье поколение). Лист S-48 – 
оз. Таймыр (восточная часть). Объяснительная записка. СПб.: Картфабрика ВСЕГЕИ, 2009. 253 с.]. 
Proskurnin V.F., Vernikovsky V.A., Metelkin D.V., Petrushkov B.S., Vernikovskaya A.E., Gavrish A.V., Bagaeva A.A., Matush-
kin N.Yu., Vinogradova N.P., Larionov A.N., 2014. Rhyolite-granite association in the Central Taimyr zone: Evidence of accretionary-collisional events in the Neoproterozoic. Russian Geology and Geophysics 55 (1), 18–32. https:// doi.org/10.1016/j.rgg.2013.12.002. 
Sobolevskaya R.F., Kaban’kov V.Ya., 2014. Stratigraphy of the Cambrian deposits of Mountainous Taimyr. In: Proceed-ings of Scientific Research Institute of Arctic Geology (NIIGA) – VNII Okeangeologia. Vol. 228. VNIIOkeangeologia, Saint Petersburg, 43 p. (in Russian) [Соболевская Р.Ф., Кабаньков В.Я. Стратиграфия кембрийских отложений 
Горного Таймыра. Труды НИИГА – ВНИИОкеангеология. Т. 228. СПб.: ВНИИОкеангеология, 2014. 43 с.]. 
Stepanov G.I., Tarutin O.A., Uspenskaya I.B., Schekotov M.V., Garskov V.S., 1965. Geology and Mineral Resources in the Area between the Zhdanov, Faddey and Pregradnaya Rivers. Materials for the State Geological Map, scale 1:200000. Sheets T-48-XXXIV, XXXV, XXXVI (unpublished report. Scientific Research Institute of Arctic Geology 
  859 
A.B. Kuzmichev et al.: The pre-Vendian (640–610 Ma) granite magmatism in the Central Taimyr fold belt… 
(NIIGA), Leningrad (in Russian) [Степанов Г.И., Тарутин О.А., Успенская И.Б., Щекотов М.В., Гарсков В.С. Гео-
логическое строение и полезные ископаемые междуречья Ждановой, Фаддея и Преградной. Материалы к 
Государственной геологической карте масштаба 1:200000 (лист Т-48-XXXIV, XXXV, XXXVI) (Неопублико-
ванный отчет). Л.: НИИГА, 1965]. 
Uflyand A.K., Natapov L.M., Lopatin V.M., Chernov D.V., 1991. On the tectonic nature of Taimyr. Geotektonika (Geotec-
tonics) (6), 76–93 (in Russian) [Уфлянд А.К., Натапов Л.М., Лопатин В.М., Чернов Д.В. О тектонической приро-
де Таймыра // Геотектоника. 1991. № 6. C. 76–93]. 
Vernikovskii V.A., Kotov A.B., Ponomarchuk V.A., Sal’nikova E.B., Kovach V.P., Travin A.V., 1997. Late Riphean – Vendian event in the Northern Taimyr evolution: evidence from Sm–Nd, Rb–Sr, and K–Ar dating of the garnet amphibolites of the Stanovaya ophiolite belt. Transactions (Doklady) of the Russian Academy of Sciences / Earth Science Sections 352 (1), 11–14. 
Vernikovsky V.A., 1996. Geodynamic Evolution of the Taimyr Folded Region. Publishing House of SB RAS, SRC UIGGM, Novosibirsk, 203 p. (in Russian) [Верниковский В.А. Геодинамическая эволюция Таймырской складчатой об-
ласти. Новосибирск: Издательство СО РАН, НИЦ ОИГГМ, 1996. 203 с.]. 
Vernikovsky V.A., Vernikovskaya A.E., 2001. Central Taimyr accretionary belt (Arctic Asia): Meso-Neoproterozoic  tectonic evolution and Rodinia breakup. Precambrian Research 110 (1–4), 127–141. https://doi.org/10.1016/ S0301-9268(01)00184-X. 
Vernikovsky V., Vernikovskaya A., Pease V., Gee D., 2004. Neoproterozoic orogeny along the margins of Siberia. In:  D.G. Gee, V. Pease (Eds.), The Neoproterozoic timanide orogeny of Eastern Baltica. Geological Society, London, Memoirs, vol. 30, p. 233–248. https://doi.org/10.1144/GSL.MEM.2004.030.01.18. 
Whalen J.B., Currie K.L., Chappell B.W., 1987. A-type granites: Geochemical characteristics, discrimination and petro-genesis. Contributions to Mineralogy and Petrology 95 (4), 407–419. https://doi.org/10.1007/BF00402202. 
Williams I.S., 1998. U–Th–Pb geochronology by ion microprobe. In: M.A. McKibben, W.C. Shanks, W.I. Ridley (Eds.), Applications of microanalytical techniques to understanding mineralizing processes. Reviews in Economic  Geology, vol. 7, p. 1–35. https://doi.org/10.5382/Rev.07.01. 
Zabiyaka A.I., Zabiyaka I.D., Vernikovsky V.A., Serdyuk S.S., Zlobin M.N., 1986. Geology and Tectonic Evolution of North-east Taimyr. Nauka, Novosibirsk, 144 p. (in Russian) [Забияка А.И., Забияка И.Д., Верниковский В.А., Сердюк С.С., 
Злобин М.Н. Геологическое строение и тектоническое развитие Северо-Восточного Таймыра. Новосибирск: 
Наука, 1986. 144 с.]. 
Zonenshain L.P., Kuzmin M.I., Natapov L.M., Page B.M. (Eds.), Geology of the USSR: A Plate-Tectonic Synthesis.  AGU Geodynamics Series, vol. 21, 242 p. https://doi.org/10.1029/GD021.            
INFORMATION ABOUT AUTHORS   |   СВЕДЕНИЯ ОБ АВТОРАХ 
   
Aleksander B. Kuzmichev Doctor of Geology and Mineralogy  Geological Institute of RAS 7 Pyzhevsky lane, Moscow 119017, Russia  
 e-mail: nsi.kuzmich@yandex.ru  https://orcid.org/0000-0002-1595-1744 
Александр Борисович Кузьмичев 
докт. геол.-мин. наук  
Геологический институт РАН 
119017, Москва, Пыжевский пер., 7, Россия 
  
Maria K. Danukalova Candidate of Geology and Mineralogy  Geological Institute of RAS 7 Pyzhevsky lane, Moscow 119017, Russia  e-mail: danukalovamk@yandex.ru  https://orcid.org/0000-0002-2974-3065 
Мария Константиновна Данукалова 
канд. геол.-мин. наук  
Геологический институт РАН 
119017, Москва, Пыжевский пер., 7, Россия 
 
  860 
Geodynamics & Tectonophysics 2019 Volume 10 Issue 4 Pages 841–861 
Vasily F. Proskurnin Doctor of Geology and Mineralogy  A.P. Karpinsky Russian Geological Research Institute (VSEGEI) 74 Sredny ave. V.O., Saint Petersburg 199106, Russia  e-mail: vasily_proskurnin@vsegei.ru  https://orcid.org/0000-0002-6424-0068 
Василий Федорович Проскурнин 
докт. геол.-мин. наук  
Всероссийский научно-исследовательский геологический  
институт им. А.П. Карпинского 
199106, Санкт-Петербург, Средний проспект В.О., 74, Россия 
  
Aleksandra A. Bagaeva Candidate of Geology and Mineralogy  A.P. Karpinsky Russian Geological Research Institute (VSEGEI) 74 Sredny ave. V.O., Saint Petersburg 199106, Russia   https://orcid.org/0000-0001-7675-2020 
Александра Александровна Багаева 
канд. геол.-мин. наук  
Всероссийский научно-исследовательский геологический  
институт им. А.П. Карпинского 
199106, Санкт-Петербург, Средний проспект В.О., 74, Россия   
Nikolai I. Berezyuk  A.P. Karpinsky Russian Geological Research Institute (VSEGEI) 74 Sredny ave. V.O., Saint Petersburg 199106, Russia   https://orcid.org/0000-0002-3109-2943 
Николай Игоревич Березюк  
Всероссийский научно-исследовательский геологический  
институт им. А.П. Карпинского 
199106, Санкт-Петербург, Средний проспект В.О., 74, Россия   
Petr A. Gromov  A.P. Karpinsky Russian Geological Research Institute (VSEGEI) 74 Sredny ave. V.O., Saint Petersburg 199106, Russia  e-mail: petr_gromov@vsegei.ru  https://orcid.org/0000-0001-6957-5716 
Петр Андреевич Громов  
Всероссийский научно-исследовательский геологический  
институт им. А.П. Карпинского 199106, Санкт-Петербург, Средний проспект В.О., 74, Россия 
 
  861 
